Abstract-Identifying and sharing best practices in a domain means duplicating successes, which help people, learn from each other and reuse proven practices. Successful sharing of best practices can be accomplished by establishing a collaborative environment where users, experts and communities can interact and cooperate. A detailed review of previous research in best practice knowledge management shows that existing models have focused on developing methodologies to manage best practices but most of them did not propose solutions towards the development of full-fledge systems that make use of technologies to allow effective sharing and reuse of best practices. This paper presents a life cycle model to manage expertise for communities of practice. The proposed model is implemented in the education field as a knowledge management system that promotes and values user's contributions. We focus on the case of best teaching practice (BTP) as they develop instructor's abilities and improve overall instruction quality in higher education. For this purpose, we developed a computer environment including a knowledge management system and a web portal to assist instructors in higher education in the creation, sharing and application of BTPs.
INTRODUCTION
Knowledge is a key asset in the information age. Knowledge management can be seen as the set of activities that involve capturing all the best practices and knowledge that people acquire and storing them in a computer system in the hope that one day it will be useful [1] . The term -best practice‖ refers to -those practices that produce superior results; selected by a systematic process; and judged as exemplary, good, or successfully demonstrated‖ [2] . The purpose of managing BP is to learn from others' best or most successful performances and adjusting their approach to meet specific needs [3] . In fact, deciding what is -best‖ is not easy. Best practices can vary over time, as new evidence and new possibilities arise, and from place to place, depending on available resources and infrastructure [4] .
People who share common interests connect with each other by participating in a community. Thus, successful sharing of BP can be accomplished by establishing a well-motivated community [5, 6] . A common definition of community emerged as a group of people with varied characteristics who share common perspectives, and engage in joint action in geographical location [7] . The concept of community has changed since the advent of the Internet. Now, individuals who share common interests can meet virtually in an online community without geographical restriction [8] . The great majority of virtual communities depend on Web-based environments to connect, collaborate, communicate and contribute to community activities [9, 10] . A community's specific purpose and goals inform the appropriate activities and technologies that should support it.
In this paper, we propose a BP development life cycle that specifies the required steps for engineering BP and integrates the Web technologies that are essential for their implementation. Application of the proposed model is illustrated by reference to the education field-specifically, the use of best teaching practices (BTP) to develop instructor abilities and improve overall learning in higher education.
The rest of this paper is structured as follows. The next section explores the concept of BP, and we then introduce our proposal for a BP life cycle model. The model is illustrated by applying it to the education field, and the paper ends with a brief summary and conclusion.
II. BEST PRACTICE IN KNOWLEDGE MANAGEMENT

A. What is a "best practice"?
A best practice is generally defined as -an improvement in a particular process, approach, technique, or subject matter knowledge that is good enough to replace an existing practice and general enough to merit being disseminated widely throughout an organization‖ [11] . The term is used in many areas that include health, education, government administration and project management [12] . Some people favor the term -good practice‖ on the grounds that while there are many good practices, it is difficult to achieve consensus on a single -best practice‖. An acceptable alternative definition of BP, then, is -one that has been proven to work well and give good results, and is therefore recommended as a model‖ [13, 14] .
It is important to note that most BP-related knowledge is tacit; this can be difficult to document because it is held in people's heads and may therefore be less easily expressed [15] . For this reason, BP-related programs necessarily include two key components: explicit knowledge and tacit knowledge. While sharing of explicit knowledge connects people with information (e.g., in a BP database), tacit knowledge sharing connects people with other people (e.g., through communities of practice). These methods complement each other; while a database enables users to search for BP, the best way of
B. The benefits of sharing BPs
Replicating a success in one part of the organization across all others is one of the best ways to improve performance [17, 18] . Sharing internal BPs is particularly helpful when an organization comprises multiple units, enabling individuals doing similar work to gain from each other [19] . In organizations, identifying BPs enhances learning and reuse of proven practices among staff members. Additionally, successful sharing of BPs enables an organization to i) improve the quality of services provided; ii) avoid duplication of effort or -reinventing the wheel‖; iii) reduce the need to redo work; and iv) save money through increased efficiency and productivity [20] .
III. MANAGING BEST PRACTICES
The integration of BPs within an organization is not a straightforward task and is generally implemented as a life cycle. A life cycle introduces specific steps for understanding how organizational knowledge is processed during its useful lifespan
A. Previous work
A review of the relevant literature identified a number of models of BP. The -pull‖ model as a mechanism for BP transfer was proposed by Pickard and Golden (1995). Its basic idea was to establish a technology transfer agent and then to assign a technology transfer mechanism to users in that industry sector by means of interviews and workshops. The main characteristic of the -pull‖ model is a high level of faceto-face communication between technology suppliers and industry executives [21] . Ashton (1998) was among the first to address the need for a -coherent and practical framework for BP,‖ which he sought to create by identifying a set of process phases [22] . He found that the organizations under consideration already had a defined BP management process. Ashton noted the importance of technology in improving the corporate BP process, and of measuring it against credible frameworks.
Jarrar & Zairi (2000) made a significant contribution by constructing a framework based on success factors derived from the experiences of various organizations [2] . As well as the framework, they emphasized that advances in IT would be the main factor to impact benchmarking in the future.
In another important study, Signal (2006) constructed a BP transfer process consisting of five main steps [18] . The first of these was to determine critical processes and factors relating to quality, safety and productivity. The next step was to prepare drafts for stakeholders and process experts, detailing BP for the processes in question. The drafts would then be reviewed before finally accepting and publishing the reviewed drafts as BP benchmarks.
Another framework in [23] suggested six major steps for identifying and sharing BPs. The general aim of this approach was to define the significant features of a BP, identifying the relevant experts, concluding overall guidelines, diffusing basic knowledge and encouraging subject matter experts to apply and adjust the practices in alignment with the new context.
B. The BP Cycle Model
While each of the above frameworks clearly introduced valuable new elements to the BP process, these earlier approaches have the following limitations:
 Many frameworks applied to traditional communities in which members generally meet face-to-face; current technologies extend this concept by overriding geographical and social boundaries, removing language barriers and bringing together experts from around the world [24] .
 Earlier approaches focused on acquiring explicit BP through phases such as identify, find, search and discover. However, most BP knowledge is tacit and requires specific mechanisms to capture it. In practice, tacit knowledge is hard to acquire because it is difficult to communicate to others. Consequently, the creation of new knowledge entails the establishment of a virtual community and the fostering of social interactions among its members [25] .
 Previous models focused on developing methodologies to manage BPs, but few have proposed solutions for the development of fully-fledged systems that exploit technologies for effective sharing and reuse of BPs.
Several important phases from earlier frameworks and life cycles have been adopted and incorporated in the construction of our simple, practical and comprehensive BP life cycle model for virtual communities. The aim of this model is to transform the individual knowledge residing in people's heads into public knowledge that is available to all practitioners. As illustrated in Fig. 1 , the BP Cycle (BPC) model comprises six cyclical phases.
In some knowledge management cycles, the identify and create phases are grouped together; some authors have argued for this approach on grounds of the clear overlap between the two [26] . In our opinion, all practices have to pass through these as two distinct phases. When a BP request is made, the searcher must first identify the appropriate knowledge if it exists in-house; if not, the BP must be created or acquired. Even if the required knowledge is found, in most cases it will need to be tailored for each specific situation by auditing existing BPs [27] . www.ijacsa.thesai.org The key steps of the BPC model are as follows.
1) Identify
This phase is about searching and finding best practices wherever they are. However, finding best practices is not easy. It involve using prior knowledge and experience to determine best ideas/practices of an issue. Identifying BPs focuses on explicit knowledge that can be found, codified and formalized, in sources such as literature reviews, databases, knowledge repositories and training courses [2] . Actually, this phase starts by looking at what areas or issues need attention, considering where one can really add value, and determining who will benefit most from better knowledge and understanding of good practices [2, 23] . Along with effectively finding best practices, the identify phase implicates analyzing and assessing knowledge based on specific evaluation criteria [26] .
2) Create
This phase involves generating new good practices for an issue if none found through searching during the identify phase. New best practices may also need to be created if existing ones only partially satisfy knowledge needs [26] . Much of best practice knowledge is tacit and not always easy to document [16] . Therefore, this phase implicate using some tools and technologies for elicitation tacit knowledge. There are several ways to create good practices. One is to examine individuals and groups that provide excellent results and therefore expected to be using good practices. Having discovered these, one will then need to recognize what parts of their whole method or approach represent good practice. However, other approaches exist too such as communities of practice and interviews. In fact, knowledge workers learn from their experience. They may create new knowledge as a response to the -failures or successes‖ of previous phases. This way, feedback is used to create new knowledge that has been contextualized [1] .
3) Store
In this phase, the codified best practices are stored physically, which entails using technology to build knowledge repository. Some examples of technology include intranets; databases; knowledge portals; archives of knowledge; and information systems [28] . The repository cannot be a random collection of best practices regardless of their individual and collective value. Best practices must be stored in a structured way that allows them to be manipulated, retrieved, and shared efficiently. Common related activities include tagging, annotating, archiving, classifying, and improving search and retrieval needs [26] . Moreover, to store best practices effectively, their descriptions are commonly kept in a database in a standard format. A typical template might contain the following information about best practice: title, profile, context, resources, description, lessons learned, links to resources, and tools and techniques [23] .
4) Share
This phase represents the core of ‗best practice life cycle' since the primary goal of the process is to make the contributed best practices available for individuals to take advantage of them. ‗Share' entails internal and external collaboration and communication between individuals, along with extensive use of technology for the dissemination of knowledge. An explicit and flexible network of expertise (as in a community of practice) enhances collaboration and can strongly assist the sharing of BPs [26] . It is also important to choose the optimum mix of technologies and dissemination channels [11] . Some of the most common technologies used to share knowledge assets are content management systems, communication and collaboration technologies, blogs, social media and websites [11] .
5) Evaluate
A practice is judged to be good if there is an obvious link between what is practiced and the desired outcome [23] . In most cases, assessing what we believe a good practice is essential. Meantime, deciding on the value of different ideas in relation to the required intention and the outcome in question. The evaluate phase is context-based and dependent on the specific situation and individual or group, who must validate BPs based on their experience [2] . Such assessments of validity are based on two questions: Is a practice perceived as BP really best, and does the transferred BP perform as required? [2] . A common approach is to ask a panel of peer reviewers to evaluate a potentially good practice [29] . Moreover, some organizations tackle the validity issue through iterative process of workshops, guidelines featuring assessment, feedback and measurable improvements. These ensure validity through assessment and feedback, determine if the best practices have produced measurable improvement, and consider whether it is recognized by internal and external sources. There is no doubt that more extensive use of information technology and social networks offers less expensive methods for assessing information and knowledge in general. Such methods depend on community interaction and feedback by motivating users to add their ratings and comments.
6) Apply
The importance of ‗apply' lies in the fact that it is the motive for the evaluation and creation of more knowledge. In this phase, people is brought together in networks to adapt, apply, and improve best practices. Once shared, BPs can be activated and their value extracted and applied to solve www.ijacsa.thesai.org problems, make decisions, improve efficiency or promote innovative thinking [26] . This phase is also key to internalizing tacit forms of knowledge and for that reason is sometimes called -learning-by-doing‖ [11] . Some of the more common activities in the apply phase include developing communities of practice, locating experts and running coaching workshops and tutorials. The technologies employed in these activities may include knowledge repositories, search engines and communication and collaboration technologies [28] . It is important to note that all of the KM efforts have been in vain unless this phase is performed successfully [26] ; application of knowledge is the key success of any knowledge management system (KMS).
Surrounding the process, and helping it, what we call the enablers technology, culture, leadership, and measures. We have to address the aspects of the infrastructure and the environment of the organization in order to enable the transfer process to have a change in work. One reason that the internal transfer is so difficult is that these enablers have been poorly understood and were rarely addressed in earlier attempts [17] .
IV. MANAGING BEST PRACTICES
In conducting this research, we have focused on best teaching practices (BTP) that develop instructor abilities and improve overall learning in higher education. BTP represents instructors' expertise as accumulated while teaching and can be defined as a -method that clearly adds value in teaching a course by saving time or clarifying a concept.‖ BTP is acquired through experience; it has been applied many times and has been proven to work well, gives good results and can therefore be recommended as a model. Identifying, sharing and reusing BTPs means duplicating successes to help instructors to learn from each other, resulting in innovative ideas for improving the effectiveness of teaching and learning. BTP is a key influence on student learning, and as such, it is a desired outcome and an essential objective of higher educational institutions. University instructors often struggle to adhere to the principles of BTP in attempting to provide the best learning experience for their students [30, 31] .
In the e-learning field, most efforts have focused on the expression and transmission of course content to learners, with very little attention given to transmitting instructors' expertise or enabling instructors to communicate their methods of teaching and delivering knowledge. It is essential to create and provide an appropriate environment and technical conditions for instructors to create, transfer, share and apply knowledge effectively [8] . Clearly, this should include exploiting, improving and managing the existing BP knowledge of university instructors to enhance the overall development of teaching and scientific research levels in higher education.
V. APPLICATION OF THE PROPOSED BPC MODEL
This section illustrates the use of the proposed cycle in the context of BTP.
A. Identify and Create BTP
In the proposed model, the process of identification and creation of BP knowledge entails seven steps (Fig. 2) . 
1) Define the issue
The need for good/best practice stems from the existence of a difficulty facing an instructor in teaching a specific topic. Defining clear objectives is key to the success of identifying and creating BP. Defining the issue precisely eases the process of finding resources that match the intended objective.
2) Define the outcomes
The instructor must define the outcomes they intend to achieve in applying a BP. The selected BP should aim at accomplishing the predefined outcomes. However, defining outcomes guide the instructor in developing appropriate learning experiences for students, and play a major role in assessment.
3) Search for appropriate BP
Once the instructor has defined what they are looking for, they must establish what is available. When faced with a number of relevant BP choices, the next step is to minimize the search results by eliminating those that are unsuitable for the students in question or do not address the intended outcomes. Instructors can find BPs using:
 The Internet. The Internet is undoubtedly the largest single source of best practice information available. Anyone with good search skills can find nearly anything.
 Networking. Contacting knowledgeable people in the same field to find out what they know is useful in inspiring us and enriching our information.
 Libraries. Libraries are a great source and helpful in finding what we are looking for. Now, we can find many journals and individual journal articles on the Internet as well. www.ijacsa.thesai.org  Communities. Clearly, members of the same community may know of successful practices or initiatives similar to the one that we need.
4) Generate BP
If no relevant BP is found by searching or if those found only partially satisfy knowledge needs, the instructor must generate a new BP. As much BP knowledge is tacit and may be difficult to generate and document, the instructor may draw on prior experience or consult with other academics in the same field to benefit from their successful practices.
5) Put it into practice
Knowledge and new ideas are of no value unless we put them into practice. On finding or generating BPs, the instructor should apply them in teaching to test their applicability.
6) Assess the outcomes
Outcome assessment aims to measure the success and applicability of new ideas. We may consider new ideas to be good or best practices if they prove their success following implementation. The instructor should compare the results against intended outcomes and then use the resulting information to improve the quality of the new ideas. If the issue remains unresolved, return to the starting point.
7) Accept new ideas and adopt them
Once a new idea has met expectations, it may be regarded as a good or best practice and applied in teaching. However, even a practice that is considered good or best may be further developed, and one should always remain open to possible improvements.
B. Store BTP
Collected BPs can usefully be stored in an accessible knowledge base for future reuse. Today, we can access extensive knowledge of great value. The challenge is not the creation of new knowledge; the problem is that existing knowledge is often badly organized and almost inaccessible.
The issue, then, is how BP information can be organized and classified in a knowledge base to enable users to more easily find and share what they need. Organizing and classifying BP knowledge involves its formal specification, which defines the attributes of knowledge and how it will be represented. Defining knowledge attributes is the first step toward designing a knowledge management system. Knowledge attributes describe the artifacts exchanged and shared by users to refer to information obtained by the knowledge creator. In practice, this means that experts provide information manually, and because these attributes cover a wide range of information, it is difficult to define precisely its scope. The information gathered about best teaching practices falls into two main categories: knowledge object and knowledge creator or consumer.
1) Knowledge object (KO)
The many definitions of knowledge to be learned include terms such as -knowledge objects‖ [32] , -educational software components‖ [33] , -sharable content object‖ [34] , -courseware unit‖ [35] , -educational objects‖ [36] and -learning object‖ [37] . In considering best teaching practices, the broadly used concept of KO [32] seems most convenient. According to Merrill (1998) , a KO is -a precise way to describe the subject matter content or knowledge to be taught‖ and a -way to organize a data base (knowledge base) of content resources (text, audio, video, and graphics)‖. The components of KOs should not be confined to a particular subject area; the same components can be used to represent knowledge in different areas (e.g., science, mathematics, humanities, and technical skills).
In our research, we addressed learning object metadata, as these have much in common with teaching knowledge. In general, two popular approaches are used to describe metadata; the first collects metadata as records (implemented by the LOM standard) while the second considers metadata items individually (adopted by Dublin Core) [38] . For the purposes of a very general model and to ensure compatibility with existing platforms, we have adopted the second approach. However, as Dublin Core standards are used to describe the -learning object,‖ we have added new attributes to fit with KO description and the BP process. Relevant attributes of KOs include keywords, material type, course name, course level, discipline, sub-discipline, attachment and usage. Table 1 illustrates the main attributes of the KO and provides a detailed description of those attributes. 
2) Knowledge creator/consumer
The knowledge creator is the person responsible for contributing new knowledge based on their experience in a particular field; the knowledge consumer uses the new knowledge to supplement their existing knowledge. The instructor's information should be taken into account to facilitate knowledge sharing and dissemination. Table 2 details the main attributes of the knowledge creator/consumer. 
Courses
List of courses that the instructor teaches Fig. 3 provides a detailed example of information about BTP stored in the knowledge base.
C. Share BTP
Instructors should be able to express their teaching innovations. The main challenge is to persuade instructors to share their expertise and to interact with their peers. As mentioned above, constructing the knowledge base is the first step toward designing a knowledge management system to support the knowledge base and to facilitate sharing and dissemination of existing knowledge.
To that end, we have developed a KMS that supports and stimulates instructors, educators and communities to express and share their expertise. The proposed system is based on two key principles: i) free-user contribution, which means that any proposed contribution by any instructor is welcome and there is no control or moderation of contributions by any instructor; ii) peer scoring of knowledge, which means that any contribution will be scored by other users, achieving a high score if it is frequently reused, liked and positively commented. The purpose of these two principles is to encourage voluntary contributions and to ensure fair evaluation and feedback from specialists. The proposed system promotes parity of interaction, where users work in a collaborative environment to promote co-construction and sharing of knowledge resources, with direct advantages for participants.
The KMS was implemented as a knowledge portal using Drupal (drupal.org), which is a free community-supported content management system for creating, organizing, presenting and managing a website [39] . Drupal offers more flexibility for the programmer than other existing content management systems to develop user specific applications. The portal runs on a digital platform that supports Apache, PHP and MySQL to store content and settings. The knowledge portal maintains a dynamic client-side graphical user interface that handles all user requests and collaborative activities. It facilitates knowledge acquisition, discovery and sharing by enabling instructors to publish knowledge, work collaboratively, share ideas and store knowledge resources in a searchable knowledge base. The knowledge portal also authenticates users and manages the rights and authorizations for each user within a more broadly defined university community. Fig. 4 illustrates the knowledge portal homepage. www.ijacsa.thesai.org In the portal, many techniques were adopted to encourage the community to become more involved and self-supporting. Discussion forums were set up to foster member engagement and sharing of expertise and information. Members from the same discipline share a dedicated forum; these currently include computer science, mathematics and engineering. The portal also concentrates on capturing and sharing knowhow expertise through blogging, where instructors with the same interest form groups to contribute and post their experiences. Unlike forums, blogs are established on the basis of interests rather than disciplines. A list of communities is illustrated in Fig. 5 . 
D. Evaluate BTP
The increasing volume of knowledge makes it more difficult to access target knowledge. Most searches of knowledge bases return a large number of KOs without any indication of quality or value, making it difficult for users to identify results that meet their needs. This creates an urgent need to find new ways of evaluating and presenting KOs ranked by quality and value. Existing evaluation tools are costly and time-consuming because they are qualitative and rely on expert review [40, 41] , and there is a need for new tools that automatically evaluate and provide an assessment of knowledge resources, based on a number of specified parameters. Evaluation tools involve collaboration among multiple users, in which participants converge on accurate evaluations through a combination of user ratings, comments and views. For that reason, the proposed system automatically evaluates knowledge, assesses its quality, recommends the qualified experience in terms of various measures and assigns a quantitative score for overall rating of KOs, allowing search results to be re-ranked according to the quality score.
The system adopts an extrinsic motivator, based on a reward system for scoring BTPs. The scoring function combines three weighted component measures: i) author score, measuring the relevance of an author in terms of their contribution to the system; ii) feedback, representing the degree of satisfaction of other users who have shared and reused the BTP; and iii) comments, measuring the feedback of users who did not use the BTP. The scoring function is a reward system that measures both contributor importance and the reputation of the BTP. When community members interact with a specific BTP as users or simply by adding comments, they automatically affect its rating. Earning reputation points by contributing knowledge can encourage an individual to become more involved when they recognize these benefits.
E. Apply BTP
The key to the success of any KMS is the reuse and application of stored knowledge. When that knowledge is used, it is refined and developed, and additional knowledge is created; the knowledge base is enriched; and the cycle repeats itself. Belief in the effectiveness of BPs is a prerequisite for replication; without this, the system will not succeed, even if everything else is in order. It follows that members must be persuaded that the adoption, use and implementation of BPs is feasible. This can be achieved by educating the community about the importance of BPs and by stimulating their commitment to use them. To do so, our system provides person-to-person linkage to support the application and use of tacit knowledge. Additionally, links connect members to experts who have identified and used the BP for further information. This technique helps to improve the transfer of tacit knowledge and social community practices among members.
VI. CONCLUSION
Knowledge management (KM) is concerned with finding ways to make tacit knowledge explicit through documenting best practice to enhance knowledge sharing through human to human collaboration. Consequently, the best practice system is recognized as one of the main KM solutions in many KM literature or research. The first contribution of this paper was the construction of a practical and comprehensive best practice life cycle model for communities of practice which comprises six phases: identify create, store, share, evaluate, and apply. This model is based on studying earlier best practice processes and life cycles in the literature. The second contribution of this research is the development of a system that allows communities of practice who share common interests to build a collaborative environment to create, disseminate and apply best teaching practices in teaching. Creating an online community where university instructors would freely share their innovative teaching experiences can leverage noticeably the quality of instruction for the benefit of students and instructors. The implemented system has been used by a community of instructors at our university to interact, collaborate and share BPs within their fields of interest. The results of this experience are very promising and encourage further development of this research. www.ijacsa.thesai.org Future work will investigate the possibility of coupling our system with the learning management system (LMS) currently used by the university's instructors.
This will allow instructors to input BPTs automatically from the LMS in an integrated learning environment that fosters more intuitive exchange and collaboration.
